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Coronary Artery Anomalies
A Review of More than 10,000 Patients from
The Clayton Cardiovascular Laboratories

We reviewed the records of 10, 661 patients who had undergone coronary angiography
at the Clayton Foundation Cardiovascular Laboratories between 1 June 1974 and 15
March 1986, and identified malor coronary artery anomalies in 83 adults. In addition, we
included in our review 9 adults and 2 adolescents who had been referred for evaluation
of anomalies documented elsewhere. Here we present the clinical and angiographic
data forall 94 patients (76men and 18 women). Mostpatients were men who presented
with chest pain. The most common anomaly, found in 38 patients, was origin of left
circumflex coronary artery from right coronary artery or right aortic sinus. In contrast to
other studies, which have not shown increased incidence of coronary atherosclerosis in
the anomalous circumflex artery, 71 % of our patients with this anomaly had significant
coronaryatherosclerosis in the proximalportion of the anomalous vessel. The posterior
course of the anomalous circumflex coronary artery may predispose this vessel to
atherosclerosis in patients with coronary disease. The overall incidence ofatherosclerotic
disease in coronary arteries was 68% (64 of 94 patients) in the present study. (Texas
Heart Institute Journal 1988;15:166-173)

M ajor or minor congenital anomalies of the coronary arteries are present
in aboLut 20 0 of adultS undergoing cardiac catheteriz.ation.'1Depending
upon the origin, course, ancl terimiination of the anonmalous vessel,

certain coronary anomalies may be associated with sxudden death, syncope, other
congenital heart disease, or anginal syndromes, or they may be incidental findings
,without adverse prognoses. Accurate recognition and documentation of coronary
artery anomalies at the time of coronary angiography are essential to determine
the significance of such findings and to avoid therapeutic complications.
The incidence of Xvarious coronary anomalies and associated clinical, angiogra-

phic and hemodynamic findings haxve been cited in several clinical series.2"
Comprehensive classifications of coronary anomalies have been proposed and
some of them accepted." To compare our experience with previously reported
stuidies, wve have reviewed the clinical and angiographic findings for 94- patients
wvith coronary artery anoimialies.

Patients and Methods
From: The Clayton
Foundation for Research
Cardiovascular Laboratories
and the Department of
Cardiology, St. Luke's
Episcopal Hospital and the
Texas Heart Institute,
Houston, Texas
(Dr. Wilkins, a fellow during
the course of this study, is
now at The Austin Diagnostic
Clinic, Austin, Texas;
Dr. Betancourt, a visiting
physician during the study,
is practicing in San Juan,
Puerto Rico.)

Address for reprints:
Robert J. Hall, MD, Mail Code
1-102, Texas Heart Institute,
P.O. Box 20345, Houston, TX
77225-0345

We surveyed retrospectively the records of 10,661 patients who had undergone
coronary angiography at the Clayton Foundation Cardiovascular Laboratories
bet-een 1 June 1974 and 15 MNarch 1986, and identified 83 adults with major
coronary artery anomalies. In addition, wve included 9 adults and 2 adolescents
wvho had been referred for evaluation of coronary anomalies documented
elsewvhere by means of coronary angiography. These 94 patients (76 men and 18
women) displayed 95 coronary artery anomalies. Clinical characteristics of each
patient had been recorded at the time of catheterization, and their subsequent
hospital courses charted. Selective coronary angiography had been performed by
the Judkins femoral or Sones brachial technique, and coronary cineangiograms
filmed with a 35-mm camera at 60 frames/sec, using a 6-inch image intensifier. The
images were studied by at least 2 experienced angiographers, who grouped
anomalies according to the classification scheme of Vlodaver, Neufield, and
Edwards:8 1) both coronary arteries arise from the left aortic sinus; 2) both coronary
arteries arise from the right aortic sinus; 3) the circumflex artery (Cx) arises from
the right sinus of Valsalva or right coronary artery (RCA); 4) the left anterior
descending artery (LAD) arises from the right sinus of Valsalva or the RCA; 5) only
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TABLE 1. Distribution of Anomalies and Associated Diseases and Conditions in 94 Patients Displaying 95* Major
Coronary Artery Anomalies

Number CAD in CAD in
of Anomalous Other Valve Other

Anomalies Anomalies Vessel Vessels Disease Abnormalities

Both coronary 3 - 2
arteries from
RSV

Both coronary 30 2 23 3 AS 1
arteries from
LSV

Cx from RCA 38 27 23 5 AS 2
or RSV 2 MVP

LAD from RCA 2 - 1 1 MVP 1 TOF

Single CA 7 4 - -

LCA from PT 3 - - -

LAD from PT 4 - 2 - 1

CAfistulas 8 - 3 - 2TOF

TOTALS 95 33 54 11 7

*One patient, a 56-year-old woman, had two anomalies: an LAD arising from the PT and a Cx arising from the RCA. She had no
associated CAD.
AS = aortic stenosis; CA = coronary artery; CAD = coronary artery disease; Cx = circumflex coronary artery; LAD = left
descending coronary artery; LCA = left coronary artery; LSV = left sinus of Valsalva; MVP = mitral valve prolapse;
PT = pulmonary trunk; RCA = right coronary artery; RSV = right sinus of Valsalva; TOF = tetralogy of Fallot

1 coronary artery exists; and 6) a coronary artery
communicates anomalously with a cardiac chamber
or major thoracic vessel.

In this report, we consider only major anomalies.
Several minor anomalies were not considered. Ex-
cluded from evaluation were those cases wherein: 1)
the coronary ostium was above the sinotubular
junction of the appropriate sinus of Valsalva (origin
of the coronary ostium above the junctional line is
considered a minor variation occurring in about 8%
of adult hearts8); 2) the Cx and LAD originated from
separate ostia in the left sinus ofValsalva (an anomaly
found in about 1% of autopsy cases8); 3) the RCA
displayed separate ostia of proximal branches; 4) the
RCA originated from an unusual site within the right
sinus of Valsalva; and 5) a minor communication
occurred between the left coronary artery (LCA) and
pulmonary artery.

Results
Among the 94 patients, 95 coronary artery anomalies
were identified (Table I). Sixty-four patients (68%)
had associated coronary artery disease (defined as
more than 50% luminal stenosis of 1 or more major
epicardial coronary arteries). Eighteen patients (19%)
had cardiac abnormalities other than coronary artery
disease.

Origin of Both Coronary
Arteries from Right Aortic Sinus
The LCA originated from the right aortic sinus in 3
patients. Two were men, ages 51 and 53 years, and
1 was a 76-year-old woman. None had a history of
syncope or prior myocardial infarction. All 3 patients
had cardiac catheterization and coronary angiogra-
phy for evaluation of chest pain. Figure 1A is a
diagram showing the origin and course of normal
coronary arteries. The initial course of the LCA in
these 3 patients was between the aorta and pulmo-
nary artery (Fig. 1B). The course and distribution of
the RCA were normal in all 3 patients. Significant
coronary artery disease was identified in 2 patients,
but no stenosis was present in their anomalous LCAs.

Origin of Both Coronary
Arteries from the Left Aortic Sinus
The RCA arose from the left aortic sinus in 30 patients,
beginning anteriorly to the left main coronary artery
(LM) and coursing anteriorly between the aorta and
pulmonary artery (Fig. 1C). Twenty-two of these pa-
tients were men and 8 were women; the mean age
was 59.9 years. Twenty-six patients were evaluated
for chest pain, and 23 were found to have significant
coronary atherosclerosis. Two patients (6.7%) had
coronary artery disease involving the anomalous
portion of the proximal RCA: 1 had a single 99%
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Fig. 2 Diagrams showing A) origin and course of anomalous
circumflex artery arising from right aortic sinus and B) from
right coronary artery.

Ao = aorta; Cx = circumflex artery; LAD = left anterior
descending artery; Pa = pulmonary artery; RCA = right
coronary artery

Fig. 1 Diagrams showing A) origin and course of normal
coronary arteries, B) both coronary arteries originating from
the right sinus of Valsalva, and C) both coronary arteries
originating from the left sinus of Valsalva.

Ao = aorta; Cx = circumflex artery; LAD = left anterior
descending artery; LCA = left coronary artery; LM = left main
coronary artery; Pa = pulmonary artery; RCA = right coronary
artery

Anomalous Origin of the
Left Anterior Descending Artery
from the Right Aortic Sinus
The LAD originated froim the right aortic sinus in 2
patients. Both were men, ages 46 and 69 years. One
had angina pectoris as a result of single-vessel
coronar- artery disease and the other had tetralogy of
Fallot. In both patients, the initial course of the LAD
,was anterior to the right ventricular outflowv tract (Fig.
3). Neither patient hacl a history of syncope nor of
myocardial infarction.

occlusion of this segment, while the other had a 95%
occlusion of the proximal anomalous RCA and high
grade stenoses of his LM and Cx. Three patients had
hemodynamically significant aortic stenosis: 1 of
these patients had a bicuspid valve documented at
surgery, and another cited a history of syncope. No
other patients had a history of syncope.

Anomalous Origin of the
Circumflex Coronary Artery
Anomalous origin of the Cx from the right aortic sinus
or the 1st portion of the RCA was observed in 38
patients. Thirty-three patients were men and 5vwere
women (mean age, 55.4 years). In all cases, the initial
course of the Cx was posterior to the aorta (Figs. 2A
and 2B). Coronary artery disease was found in 27
patients (71M)M and 21 patients were found to have
significant stenosis of all 3 of their coronary arteries.
All 27 patients with coronary artery disease had
significant stenosis of the proximal portion of their
anomalous Cx vessels. Four patients presenting with
typical angina pectoris had stenosis of the anomalous
vessel alone. Hemodynamically significant aortic
stenosis was present in 5 patients, and an atrial septal
defect was documented in another. Of the patients
with aortic stenosis, 4 showed no evidence of prior
rheumatic fever, and 2 had bicuspid aortic valves
documented at surgery.

Single Coronary Artery
Single coronary artery wxas ohserved in 7 patients (6
men and 1 woman), whose mean age was 58.2 years.
In 4 of these patients, the initial portion of the single
coronary artery followed the path of a normal LCA but
continued posteriorly in the atriov-entricular groov-e
to the area of the heart normally supplied by the RCA

FIG. 3

2 PATIENTS

Fig. 3 Diagram of origin and course of anomalous left
anterior descending artery arising from the right coronary
artery.

Ao = aorta; Cx = circumflex artery; LAD = left anterior
descending artery; Pa = pulmonary artery; RCA = right
coronary artery
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Fig. 4 Diagrams of A) L-l type single coronary artery
branching posteriorly (Cx) in the atrioventricular groove and
(B) R-11-B type single coronary artery with a single large trunk
(LM) coursing between the aorta and pulmonary artery.

Ao = aorta; Cx = circumflex artery; LAD = left anterior
descending artery; LM = left main coronary artery;
Pa = pulmonary artery; RCA = right coronary artery;
SVC = superior vena cava
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Fig. 5 Diagrams of A) R-111-A type single coronary artery,
showing the course of the left anterior descending artery
anterior to the pulmonary artery, and B) R-111-B type single
coronary artery, showing the course of the left anterior
descending artery between the aorta and pulmonary artery.

Ao = aorta; Cx = circumflex artery; LAD = left anterior
descending artery; Pa = pulmonary artery; RCA = right
coronary artery; SVC = superior vena cava

(Fig. 4A). These 4 patients wvere classified as having
an L-I anomaly, according to the system defined by
Lipton and colleagues.'' Another patient's single
coronary artery arose from the right coronary sinus,
with a single large trunk traversing between the aorta
and pulmonary artery to areas normally supplied by
the Cx and LAD (Fig. 4B). This was classified as an
R-II-B anomaly.'0

In the remaining 2 patients, the single coronary
artery arose from the right coronary sinus and trifur-
cated, with the Cx passing posteriorly and the LAD
passing anteriorly to the pulmonary artery (Fig. 5A) or
between the great vessels (Fig. 5B). These single
coronary arteries were classified as R-III-A and
R-III-B anomalies.10
No associated cardiac abnormalities were observed,

except for coronary artery disease in 4 patients. Two
of the 4 patients who displayed an L-I anomaly had
significant stenosis of the LAD or of the proximal
single coronary artery (prior to the point of bifurca-
tion); both had presented with congestive heart
failure and evidence of prior myocardial infarction.
Both patients with R-III anomalies had significant
stenosis of their posteriorly coursing Cx arteries.

Anomalous Communication or
Origin of a Coronary Artery with a
Cardiac Chamber or Major Thoracic Vessel
The LCAs of 3 patients originated from their main
pulmonary arteries (Fig. 6A). Two were men, ages 16
and 57 years; 1 was a 33-year-old woman. All 3
displayed resting and exertional chest pain. None had
electrocardiographic evidence of prior myocardial in-

farction. At coronary angiography, all 3 were ob-
served to have dominant RCAs and well-developed
collateral vessels with retrograde flow to their main
pulmonary arteries via their LCAs.

In 4 patients, the LAD arose from the pulmonary
trunk (Fig. 6B). Two patients, a 56-year-old man and
a 71-year-old woman, had significant coronary artery
disease in addition to the coronary anomaly. Both
presented with chest pain. The 3rd patient, a 56-year-
old woman, also had an anomalous origin of the Cx

FIG. 6A FIG. 6B
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Fig. 6 Diagrams showing A) origin of left coronary artery
from pulmonary artery, with arrows indicating collateral blood
flow from right coronary artery, and B) origin of left anterior
descending coronary artery from pulmonary artery, with
arrows indicating collateral blood flow from right and
circumflex coronary arteries.

Ao = aorta; Cx = circumflex artery; LAD = left anterior
descending artery; LCA = left coronary artery;
Pa = pulmonary artery; RCA = right coronary artery;
SVC = superior vena cava

Coronary Artery Anomalies: Review of Over 10,000 Patients 169Texas Hean Instittitejotir-iial



from the right aortic sinus. She had electrocardio-
graphic evidence of a prior anterior-wall myocardial
infarction and presented with chest pain, but coro-
nary angiography did not reveal significant coronary
artery disease. The 4th patient -as a 17-year-oldnman
who had no symptomis or physical findings except a
loud systolic murmur.

Eight patients had fistulous connections betwveen a
coronary artery and the pulmonarn artery or a cardiac
chamber. A 29-year-old man wrho experienced chest
pain while jogging had 2 fistulas betwTeen his Cx and
main pulmonary artery. Hemodynamic studies at
cardiac catheterization wrere normal. Three men had
an abnormal connection betw-een a coronary artery
and the right atrium: 2, ages 32 and 57 years, had a
Cx-to-right atrial fistula. Only 1 of these patients was
symptomatic, and in him we found a 2:1 left-to-right
shunt at cardiac catheterization. The 3rd man, 60
years old, had an RCA-to-right atrial fiStula, but no
symptoms. The other 4 patients had abnormal con-
nections betwreen 1 or more coronary arteries and the
left ventricle. Two patients writh tetralogy of Fallot, a
man and woman, both 28 years of age, had multiple
small fistulas between the LAD and the left ventricle.
The other 2 patients, a 60-year-old man and a 63-year-
old woman, had fistulas between both the right and
the left coronary arteries and the left Xventricle. All pa-
tients wvere observed to have large, dilated coronary
arteries when selective coronary angiography wvas
performed.

Discussion

The incidence of coronary artery anomalies in our
review is 0.78% (83 of 10,661), which approximates
the incidence from other studies of patients referred
for coronary angiography. '-' In our study, as in
others,i- coronary artery anomalies appear to be
more common in men than in women, although this
finding and the 68% incidence of coronary artery
disease in our patients may reflect the selective nature
of referral for cardiac catheterization and coronary
angiography.
Anomalous origin of both coronary arteries from

the left sinus of Valsalva was found in 30 patients
(0.28%). The incidence of this anomaly in the general
population is unknown because the finding is easily
overlooked at autopsy. Because patients with the
anomaly are more likely to have symptoms of myo-
cardial ischemia, it is discovered more frequently on
angiography than is anomalous origin from the right
sinus of Valsalva.9 Until 1980, this finding was thought
to be a minor congenital anomaly of no clinical sig-
nificance.2 Since then, however, researchers have
found associations between this anomaly and acute
myocardial infarction, angina pectoris, syncope,
ventricular tachycardia, ventricular fibrillation, and

sudden death, in the absence of atherosclerotic or
other cardiac disease.' -1 Sudden death, however, is
rarely the initial manifestation of this anomaly: it is
most often preceded by symptoms of ischemia. On
the basis of angiographic studlies, it has been esti-
mated that approximately one-thircl of all patients
w-ith this anomaly w-ill have symptoms of myocardial
ischemia or dysfunction.9kMyocardial ischemia in
association writh this anomaly is thought to he caused
by an abnormal slit-like RCA ostium, acute angulation
of the RCA, and compression of the RCA betwveen the
aorta and pulmonary trunk during exercise."-"''
Operative therapy in the form of aortocoronary
bypass grafting of the anomalous vessel is not indi-
cated unless symptoms are present." Twenty-six of
our 30 patients had chest pain, and 25 vwere founcd to
have significant coronary artery disease. Coronary
artery disease of the anomalous portion of the RCA
has not been preViously reported but was found in 2
of our patients. Both had severe stenosis of their
proximal RCAs: 1 had no other evidence of coronary
atherosclerosis. One patient with hemodynamically
significant aortic stenosis had a history of syncope.

Origin of both coronary arteries from the right sinus
of Valsalva is found in 0.06% to 0.19% of patients
undergoing coronary angiography.5' In our study,
this anomalyr was identified in only 3 patients, or
0.0300. Four possible courses of the left coronary
artery have been reported: anterior to the pulmonary
trunk, posterior to the aorta, within the intraxventrict-
lar septum beneath the right ventricular outflowv tract,
and between the aorta and pulmonary trunk. '' With
1 exception, no cases of myocardial ischemia or
sudden death have been reported in association wvith
the anterior, posterior, or septal courses of the LCA in
the absence of concomitant coronary artery disease.'

In contrast, origin of the LCA from the right sinus
wvith a course between the aorta and the pulmonary
trunk is associated with sudden death in the absence
of other cardiac abnormalities.' ' In Cheitlin's series,
27% of patients with this anomaly died suddenly,
either during or immediately after exercise. Most
sudden deaths occurred in young men. Barth and
Roberts' reported similar findings in their review of
5 patients wvith this anomaly and summary of previ-
ously reported patients. The significance of this
anomaly in patients 20 years of age or older is not
clear. One case, also reported by Barth and Roberts,'_
appears to be the only instance in the literature of fatal
myocardial ischemia past the 2nd decade, due to this
anomaly.
None of our patients with origin of both coronary

arteries from the right sinus of Valsalva had symp-
toms originating from their coronary anomaly. Most
young patients who die suddenly with this anomaly,
however, do have prodromal ischemic symptoms. Is-
chemia is thought to be caused by compression of the
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LCA between the aorta and pulmonary trunk during
exercise, a spasm or kinking of the LCA, acute
angulation of the LCA, or an anatomic abnormality at
the orifice of the ostium.69'.18 Noninvasive evalu-
ation of these symptoms is usually unrewarding, with
the exception of echocardiography, which can ex-
clude aortic stenosis or hypertrophic cardiomyopa-
thy. Roberts9 recommends coronary angiography if
the results of a stress electrocardiographic study are
abnormal, or if symptoms persist despite a normal
stress electrocardiogram. Operative therapy for this
anomaly consists of bypass grafting of both the LAD
and Cx, or enlargement of the abnormal left coronary
ostium.9'19
Anomalous origin of the Cx from the RCA or the

right sinus of Valsalva is the most common coronary
anomaly reported in angiographic series and ne-
cropsy studies.920 It was found in 0.48% of our
patients. This anomaly is thought to be of little clinical
significance unless valve surgery or coronary artery
bypass surgery is performed without previous detec-
tion of the anomaly, or unless severe atherosclerotic
narrowing is present in the RCA proximal to the origin
of the Cx. 20-22 In our patients, this anomaly was
associated with valvular heart disease, although the
incidence was lower than that noted in other stud-
ies.4' According to Page and coworkers,") there is no
increased incidence of coronary atherosclerosis in
the anomalous portion of the Cx. However, 71% of
our patients with this anomaly had significant sten-
osis of the proximal Cx, and 11% had severe athero-
sclerosis in this vessel alone. It appears that in
patients with coronary artery disease, there is a
predilection for the development of atherosclerosis
in the posteriorly coursing anomalous vessel. Kim-
biris and associates5 observed similar findings in 2
patients with LCAs originating from the right sinus of
Valsalva and coursing posteriorly.
Anomalous origin of the LAD from the RCA or the

right sinus of Valsalva is rare in the absence of other
cardiac abnormalities.23 It occurred in 0.02% of our
patients. Kimbiris and colleagues' reported an inci-
dence of 0.03%. The course of the LAD is either
anterior to the right ventricular outflow tract or
through the interventricular septum at the level of
infundibulum. This anomaly is frequently associated
with tetralogy of Fallot, and vessels have been
divided inadvertently during corrective procedures.2'

Single coronary artery is a rare anomaly, occurring
in 0.06% of our patients. The majority of patients
younger than 20 years of age present with an associ-
ated abnormality-most frequently transposition of
the great vessels or coronary artery fistula-while
older patients have a low incidence of associated
anomalies.9 In the absence of significant coronary
atherosclerosis, a single coronary artery may be a
benign finding unassociated with functional or

anatomic evidence of ischemia.2' In our series, 2
patients with an R-11110 single coronary artery had
significant atherosclerosis of their posteriorly cours-
ing Cx arteries. This suggests that a posteriorly direct-
ed coronary artery associated with the origin of both
coronary arteries from the right sinus ofValsalva, with
an anomalous origin of the Cx, or with an R-III single
coronary artery, is subjected to unusual stress, predis-
posing it to development of atherosclerosis.

Origin of the LCA from the pulmonary trunk is a
rare finding in adults who are undergoing coronary
angiography for suspected ischemic heart disease.9
Seventy-five percent of patients with this anomaly
develop symptoms of congestive heart failure or
myocardial ischemia in the 1st 4 months of life, and
most die within 2 years of the onset of symptoms.26
Survival is dependent upon the development of
collateral channels between the normal RCA and the
anomalous LCA, since flow is retrograde in the left
system. The older surviving patient may have an
abnormal electrocardiogram showing anterior is-
chemic changes or infarction, angina pectoris, syn-
cope, dyspnea, abnormal stress electrocardiography,
a continuous murmur, a mitral regurgitant murmur,
sudden death, or no symptoms.26-28 Surgical therapy
for this anomaly is ligation of the LCA at the pulmo-
nary trunk alone, ligation combined with aortic
implantation of the LCA, or saphenous vein bypass
grafting to the LAD. Moodie and associates2 report
that no data suggest superiority of 1 approach over
the others, and that survival is related to the degree
of preoperative left ventricular dysfunction.2 How-
ever, Grace and coworkers29 indicate that aortic im-
plantation is the procedure of choice. Infants under-
going simple ligation have a higher mortality rate
than do infants undergoing the other corrective
procedures, and saphenous vein grafts frequently
obstruct, or fail to grow with the child.28 All 3 patients
in our series had implantation of the LCA to the aorta
and experienced uneventful postoperative courses.
Anomalous origin of the LAD from the pulmonary

artery was identified in 4 patients (0.04%). Here too,
survival past infancy appears to be related to the
development of adequate collateral channels from
both the RCA and Cx to the LAD.9 Older patients with
this anomaly may be asymptomatic; but sudden
death, myocardial infarction, angina pectoris, and
mitral regurgitation have been reported.30 31 Even
asymptomatic patients with this anomaly should
undergo ligation of the LAD at the pulmonary trunk,
or ligation combined with a saphenous-vein bypass
graft between the aorta and LAD. Reimplantation of
the LAD to the aorta is technically inadvisable.31

Congenital coronary artery fistulas are uncommon
findings in adults undergoing coronary angiography.
The majority of fistulas originating from coronary ar-
teries terminate in the right side of the heart, and are
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Fig. 7 A) An aortogram shows the origin of a single coronary artery from the aorta, above the left sinus of Valsalva; the right and
left anterior descending arteries and the circumflex coronary artery can also be seen. B) In the same patient, an aortogram in
left anterior oblique projection-after selective injection into the single anomalous coronary artery-shows all branches in
normal location.

true left-to-right shunts. Unilateral coronary artery
fistulas are caused by an embry-onic defect in which
primitive intratrabecular spaces persist, allowing
communication between the developing coronary
artery and the cardiac chamber.,2 Approximately
one-half of the patients with this anomaly develop
complications, which include congestive heart fail-
ure, sub-acute bacterial endocarditis, myocardial
ischemia, and rupture of an aneurysmal fistula.21
Surgical ligation of the fistula in the symptomatic
patient is indicated, but surgical therapy for the
asymptomatic patient is controversial. Complications

: ~~~. ..4

_ = ::~~~~~A;

Fig. 8 An aortogram shows an anomalous left coronary
artery arising above the left sinus of Valsalva.

in the asymptomatic patient increase writh adv.ancing
age.33 Bilateral coronary artery fistulas. extremely
rare, are unique in their tendency to terIminate in the
pulmonary artery. Unlike unilateral coronary fistulas,
bilateral fistulas to the pulmonary artery develop by
supernumerary implantation of developing coronary
arteries into the pulmonary arterial portion of the
embryonic truncus arteriosus.33 More than one-half of
all patients with this anomaly become symptomatic,
and surgical ligation of fistulas is indicated in patients
writh left ventricular dysfunction.34

In summary. 0.78% of patients reviewed in our
laboratories during a 12-year period were identified
as having a congenital coronary anomaly. The major-
ity had been referred for evaluation of chest pain.
Anomalous origin of the Cx fronm the right sinus of
Valsalva or RCA was the most common anomaly
found. Previous studies have emphasized the henign
character of this anomaly.i.5.2( Our review- suggests
that the posterior course of the anomalous Cx ap-
pears to predispose this vessel to coronary athero-
sclerosis. Recognition of coronary anomalies at angi-
ography is mandatory in order to prescribe appropri-
ate medical or surgical therapy.

Addendum
Since the completion of this study, we have encoun-
tered in 2 adult male patients a new anomaly not
described in this report. In 1 patient, none of the
coronary arteries originated from the sinuses of
Valsalva. A single coronary artery (Fig. 7A) arose from
the ascending aorta approximately 3 cm above the
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left sinus of Valsalva. The 1st branch was the RCA,
wkhich coursed between the great vessels. The re-
maining vessel appeared to divide like the LM into the
LAD and the Cx, and the branches were in the normal
location (Fig. 7B). Coronary artery disease was
present in each major branch. In the 2nd patient, the
LM originated from the ascending aorta approxi-
mately 3 cm above the left sinus of Valsalva (Fig. 8);
the branches were normal and the RCA was normal.
This patient had associated bicuspid aortic valve with
stenosis and regurgitation, but no coronary artery
disease.
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